Abstract-The Australian higher education sector has accepted that increasing work-related stresses can have a negative impact on the quality and productivity of academic life. Workplace stresses can have significant financial impact both on university budgets and the overall economy due to poor decision-making, health issues and accidents resulting from illness. Engineering academics that teach and/or research within higher education institutions have been reported anecdotally to have a high prevalence of stress. The actual (self-perceived) level however has been largely unquantified. The research reported in this paper was conducted to assess self-perceived stress levels and identify the stress factors within a cohort of engineering academics at the University of Southern Queensland (USQ), a small regionally based Australian university renowned for its distance education. The questionnaire was applied using a mix of validated and nonvalidated survey instruments and incorporated a set of questions previously applied at the University of Adelaide (UoA). Findings from USQ are broadly in line with those independently reported elsewhere for Australia and the UK, with some minor exceptions. In summary the USQ project indicates that engineering academics have higher perceived stress levels than the validated health threshold, with significant variation based on age, academic type (teaching-research), and for staff with English as a second language. The results from both universities also indicated that there are significant stress contributors related to the pressure to obtain grants and to publish and to the (low) resultant levels of recognition from employers for any success. More specific to distance education providers (such as USQ), there are stress contributors related to servicing and dealing with the external mode of course design, delivery and lecture preparation.
INTRODUCTION
Academics in today's competitive workplace must work in an increasingly complex and stressful environment. The Australian higher education sector and universities internationally have accepted that increasing work-related stresses can have a considerable impact on the quality and productivity of an academic's professional life. Workplace stresses can have significant financial impact both on university budgets and the overall economy as outcomes from poor decision-making, health issues (such as obesity, cancer, and heart disease) and accidents resulting from illness such as stroke and heart attack. This environment generally encompasses a variable blend of teaching, research and service responsibilities. Engineering academics that teach and/or research within higher education institutions have been reported anecdotally to have a high prevalence of stress.
Research from Medibank Private and the Australian Productivity Commission [1] [2] [3] [4] reveals workplace stress costs the Australian economy more than $14 billion a year. Absenteeism, and "presenteeism" where staff are present, but not productive, cost more than $10 billion a year. The impact of negative workplace stress includes poor decision-making, an increase in selfishness (including a greater reluctance to help co-workers or customers) and an increase in workplace accidents Unhealthy employees take up to nine times more sick leave than their healthy colleagues and healthy employees are nearly three times more productive than unhealthy employees. Prolonged stress can cause or contribute to all manner of health issues including obesity, cancer and heart disease. At its most extreme, workplace stress can cause sudden death via stroke, heart attack and suicide. The Japanese have a word for workplace stress, "karoshi", which literally translates as death from overwork.
The tertiary education sector in Australia is a significant contributor to Gross Domestic Product [5] , and was valued at AUD $18.6 billion in 2010 [6] . However, the impact of workplace stress on academics in research and teaching environments does not appear to be widely understood or acknowledged [7] [8] . In light of the introduction of a market driven, post-Bradley Review [9] deregulated higher education sector environment it is paramount to review the "health" of the tertiary education sector, in terms of workplace stress. Current studies that are being undertaken nationally include "Work and Careers in Australian Universities" by Griffith University and University of Queensland funded by the Australian Research Council [10] .
In this research a study was conducted within a regional Australian university in the Faculty of Engineering and Surveying. This study mirrored a similar conducted at the University of Adelaide (UoA), considered to be a research intensive university [11] . This study aimed to assess the level of stress and identify individual stress factors (stressors), and stress variables that are unique to distance education (or online education) providers for engineering academics that have teaching-only and teaching-research responsibilities. Furthermore, it is envisaged that this study will inform further studies that aim to investigate the correlation between stress levels and perceived performance of academics in their duties.
II. METHODOLOGY AND METHODS

A. Methodology
The methodology adopted was a quantitative research approach; a systematic empirical investigation of social phenomena via statistical techniques [12] . Though the approach is far from a positivist framework or explanative in nature, it is intended as a pilot study with a limited cohort to inform the development of a larger multi-disciplinary study. The hypothesis for any future studies is that there is an empirical relationship between the levels of stress (and the stressors) and performance.
While the study is probably not extensive enough to generalize the findings, it will be useful to help inform further studies and university managers of distance education providers within an Australian context. The study is also an opportunity to solicit further insights into the specific experience of engineering academics.
B. Methods
There are 3 parts to the questionnaire developed for this study using a combination of validated and non-validated instruments. Part 1 is a validated instrument "General Health Questionnaire (GHQ-12) consisting of 12 questions [13] with Likert scale for responses. Question responses were assigned a score value of 0 to 3 to give a possible total Likert score of 36 which represent the highest stress level. The health threshold for unhealthy stress is a Likert score of > 12 [13] .
Part 2 consisting of 15 questions was developed for the purpose of identifying individual stress factors (stressors) of which were created and piloted within a small interfaculty group [11] at the UoA, and is not validated. This part is designed to specifically solicit insights to highlight stressors of concern. The questions were divided and categorized as Tier A, B and C.
Part 3 consisting of 8 questions are stress issues that could be considered to be unique to USQ as a regionally based distance education or online teaching provider with majority of students studying off-campus, and is not validated. The questions were divided and categorized as Tier A and B.
The survey instrument was applied using SurveyMonkey® to academic staff within the Faculty of Engineering and Surveying at USQ. Ethical clearance was applied for and approved for the study.
III. RESULTS
The suvey was carried out between 10 th Oct and 4 th Nov 2011. A total of 39 staff responded out of a possible 70 academics equating to a response rate of 56%. This reduced to 34 valid responses which included 30 male and 4 female academics equating to a response rate of 49%. In comparison to the UoA's study as illustrated in table 1, there seems to be a consistency across a number of indicators. This includes age and gender variables, in that academics are more likely to be more stressed if they were "mid-career" in terms of age and/or female. Overall mean GHQ-12 scores are fairly consistent between the two institutions, though UoA is slightly higher if Teaching-only staff was included. However, both institutions have higher stress scores against the GHQ-12 threshold (>12), indicating unhealthy levels of stress. Interestingly, the UoA's study suggested that there is a stress trend decrease as age increases. This was not reflected in the USQ's study though there is consistency in stress levels between the ages of 40 to 60. Figure 1 provides the GHQ-12 stress scores (mean, maximum, minimum) against age of the engineering academics surveyed. The 30-60 years age groups have stress levels higher than the GHQ-12 threshold of 12. The 51-55 years age group has the highest value of 18, followed by 56-60 at 17.8, and then 61-65 at 17.7. The deviation between maximum and minimum scores is the widest within at the 61-65 age groups Figure 4 shows that engineering academics with Teachingonly responsibilities (GHQ-12 score of 20.5) have significantly higher stress levels than academics with Teaching-Research responsibilities. This trend is consistent with the UoA's study.
Figures 5 to 9 highlight the sensitivity of the engineering academics to the different types of stressors, of which figure 8 and 9 are unique to distance education and/or online teaching providers. Figure 5 illustrates that engineering academics are perceived to be highly stressed by the pressure to obtain research funding, and to publish research outcomes. There were also stress issues arising from the commercially driven attributes of modern universities, resultant lack of confidence in its strategic direction, a perceived lowering of recognition, and lack of opportunities for genuine scholarship. Figure 6 shows the divide in the engineering staff profile in terms of stress associated with work-life balance, but there are some concerns with the administrative workload that are required for engineering academics. The results indicate that there is adequate support for teaching and maintenance of quality in the education the institution provides. Figure 8 illustrates there are stress issues around the preparatory requirements associated with development of "new" courses for teaching into on-campus and off-campus modes, but importantly, considerable effort is required to support off-campus students. This is in addition to the stress issues around the development and delivery of multimedia learning and teaching resources to both cohorts. Figure 9 illustrates that there is stress issues associated with a moderate proportion of engineering academics that are finding it difficult to balance teaching and research pressures, though they have an optimistic view of their career future, and are not overly concerned with impact of the levels of teaching commitments on overall quality and productivity on academic work. Small class sizes are not considered as a stress issue in terms of productivity of engineering academics. IV. DISCUSSION Though the response rate was significant within the cohort being investigated, the outcomes cannot be generalized across the tertiary sector. However, it is useful as a reference for further broader studies across disciplines or universities. The question of validity is confined to the faculty being studied with its associated influences; e.g. regionality, multi-teaching modes, online learning environment, male biased sample, and the Australian academic context.
The results have indicated that the overall self-perceived stress levels of engineering academics within the Faculty of Engineering and Surveying at the USQ are above the GHQ-12 threshold, and that "mid-life" age grouped and/or female engineering academics are significantly more stressed than other colleagues. It is also noted that the academics whose English is their second language are more stressed. Also teaching-only academics are more stressed than teachingresearch academics. It may be that there are relationships (hypotheses to be tested) of perceived higher stress values evidenced in the surveys linked to:
• Gender imbalance within the faculty and the pressure associated with performance as a minority group;
• Difficulties experienced and lack of confidence in communicating effectively with colleagues and students in the English language. This is somewhat associated with performance as a minority group within a wider context in the community.
• Lack of time flexibility associated with Teaching-only workload allocation (eg. research activities are not tied to timetabled classes).
• Lower tolerance for functional and performance-related changes as age increases.
The study also provides insight into the growing pressure of engineering academics to obtain research funding and publish research outcomes within the faculty. This is perhaps an indirect impact of the discourse and policies within the faculty to encourage engineering academics to pursue external funding and to publish extensively. However, this contradicts the finding that there is a perceived low level of resultant recognition of any success from the employer. Hence, the discourse and policies within the faculty and university may need to be explicit (rather than implicit) in recognizing significant achievements in both grant successes and publication achievements. Self perception of the value of academics' research output may also be a contributor to this contradiction but is not part of the scope of this research.
The study indicates there is a perceived lack of opportunities for genuine scholarship. Hence, it does suggest the growing financial discipline (including tightening workload based on activity-based costing) within a commercial-driven academia is affecting the traditional flexibility and affordability that were available to academics to experiment and explore scholarship within their respective discipline. This is perhaps an expectation that academics have retained their value system but felt constrained in the new competitive and commercially driven environment. This is supported by the finding that the respondents have a lack of confidence in the strategic direction, and are unhappy with the environmental changes in higher education.
The study shows there is a divide between those engineering academics who are satisfied with a work-life balance and those that are not. The cause of this divide is worth investigating further. However, it may be deduced that overall higher administrative workloads have played a significant part (whether it is from general, teaching and/or research related activities). It does suggest that the increased pressure to source funding and to publish may have played a part in creating this divide. However, it is worth noting that, overall, respondents are satisfied with the resources provided for "teaching", though it is unclear whether this response included administrative duties associated with teaching. This observed divide also explained the divide seen in the evaluation of quality of oneself and the institution. About a third of engineering academics surveyed felt the quality of their research and/or teaching "artifact" are compromised in some ways due to the time pressures.
Despite the pressure to source funding and to publish, original research is perceived as highly valued within the institution. This does indicate that the rewards or incentives are adequate, but that "value" could be better linked to public recognition (explicitly as mentioned before). Perhaps there is a systemic disconnect between the financial reward system within the Faculty and the university promotion system. It is seen that respondents are clear in their responsibilities in teaching and/or research. The issue then is if the expectations of academics were clear and that original research was highly valued, why is it that respondents felt they are not adequately recognized? Perhaps the university hurdles for academic promotion may be the cause, and worth investigating further in future studies.
Respondents felt that class sizes are not too large, indicating that the administrative burden identified earlier may not be directly associated with teaching activities, but rather with either general or research activities. The stress issues around forced redundancy were not of concern for respondents indicating the value system associated with traditional academia are still strong and have not been affected by evolution towards a more commercially driven context.
Unique to USQ and possibly other distance/online educators, most respondents agreed that preparation and servicing students from both on-and off-campus modes takes considerable effort. This was of special concern when dealing with the multimedia expectations of teaching resource materials and servicing off-campus student enquiries. In some ways, this explained that traditional academia values have not caught up with technological and environmental changes within the higher education system. It may also be that the workload expectations for preparing and servicing off-campus teaching are not accurately reflecting the actual effort required. This may also explained the divide between respondents in that some prepare and deliver courses with larger off-campus student cohort than on-campus; or, co-exist in large teaching teams (hence smaller and targeted responsibilities) than small teaching teams (all teaching and administrative responsibilities) when teaching into courses. This finding (along with "teaching" being well-resourced and class sizes are not large) indicates that there is possible stress issues around the administrative workload (rather than direct teaching workload) associated with preparing and servicing off-campus student cohorts.
V. RECOMMENDED FURTHER WORK
Further work in the form of a qualitative study with semistructured interviews should now be conducted to investigate the reasons for the causes of stressors. This will assist to help confirm some of the discussion points and generalizations made in this paper. In addition, further work in a broader crossfaculty study should be conducted within USQ, and possibly a much wider national or international study of engineering and science-related faculties across institutions in Australia with some international input .
VI. CONCLUSIONS
The Australian higher education sector has accepted that that increasing work-related stresses can have a negative impact on the quality and productivity of academic professional life. Workplace stresses can have significant financial impact both on university budgets and the overall economy due to poor decision-making, health issues (such as obesity, cancer, and heart disease) and accidents resulting from work related illnesses such as stroke and heart attack.
Engineering academics that teach and/or research within higher education institutions have been reported anecdotally to have a high prevalence of stress. The actual self-perceived level however has been largely unquantified. The research reported in this paper was conducted to assess self-perceived stress levels and successfully identified some of the stress factors within a cohort of engineering academics at USQ, a regional Australian university renowned for its distance education.
The questionnaire was applied using Survey Monkey with a response rate of 56% with a mix of validated and non-validated survey instruments and incorporated a set of questions previously applied at the University of Adelaide (UoA), a more research intensive university. Although the scope of the study was focussed on USQ the findings correlated well with those from the UoA and should be useful to help generally inform academic managers across the sector. Findings from USQ are broadly in line with those independently reported elsewhere for Australia and the UK, with some minor exceptions.
In summary the USQ project indicates that its engineering academics surveyed have higher perceived stress levels than the validated health threshold, with significant variation based on age, academic type (teaching-research), and for staff with English as a second language. The results from both universities also indicated that there are significant stress contributors related to the pressure to obtain grants and to publish and to the (low) resultant levels of recognition from employers for any perceived success. More specific to distance education providers (such as USQ), there are stress contributors related to servicing and dealing with the external mode of course design, delivery and lecture preparation.
The findings in this study, supported by the earlier UoA study should be useful for academic managers such as Executive Deans, as they highlight some of the challenges and difficulties faced by their staff in an increasingly competitive and complex higher education sector.
